Effect of folate on neointima formation and matrix metalloproteinase-9 expression after balloon injury in hyperhomocysteinemic rabbits.
It is known that hyperhomocysteinemia (Hhcy) is associated with the risk of restenosis after angioplasty. Folate can lower plasma homocysteine (Hcy) level and alleviate the Hhcy-induced neointima formation after balloon injury. This study aims to explore the mechanisms of folate in inhibiting neointima formation. 24 New Zealand White rabbits were randomly divided into three groups: Control, 2% methionine (Meth) and 2% methionine+folate (Meth+folate). At the end of 8 experimental weeks, all rabbits underwent the balloon injury in abdominal aorta. 4 weeks following this procedure, plasma Hcy concentration, aortic maximal neointimal thickness (NT), neointimal area (NA), medial area (MA), and ratio of neointimal area to medial area (NA/MA), ultrastructure of vascular smooth muscle cells (VSMCs), and matrix metalloproteinase-9 (MMP-9) expression were detected by high performance liquid chromatography, histomorphometric analysis, transmission electron microscope (TEM) and real-time PCR, respectively. It was observed in our study that Hcy concentration, NT, NA, NA/MA and the expression of MMP-9 mRNA were higher in the Meth group than in the control. VSMCs in media exhibited typical synthetic phenotype in the Meth group compared with the transitional state between contractile phenotype and synthetic phenotype in the control group. However, in the rabbits treated with folate, Hcy concentration, NT, NA and MMP-9 mRNA expression were lower than those in the Meth group. The phenotype of VSMCs was close to that in the control group. This study suggested that folate could decrease the level of Hcy, reverse the Hhcy-induced exacerbation of neointima formation in rabbits following balloon injury, and the mechanisms in it may be related to the suppressive effect of folate on the expression of MMP-9 mRNA in arterial wall.